Direct effects of nicotine on contractility of the uterine artery in pregnancy.
Recent studies indicate that smoking/nicotine increases maternal blood pressure and decrease in uterine blood flow in pregnancy. However, the mechanisms are not fully understood. The present study was designed to test the hypothesis that nicotine exposure decreases endothelium-dependent relaxation and increases vascular contractility of the uterine artery in pregnancy. Uterine arteries were isolated from near-term ( approximately 140 days gestation) pregnant ewes. Arteries were subjected to acute (20 min) or chronic (48 h) nicotine treatment, and agonist-induced contractions and relaxations were measured in tissue bath. Endothelial eNOS was detected by immunohistochemistry in situ in arteries and by Western blotting in isolated endothelial cells. Chronic nicotine treatment produced a concentration-dependent increase in alpha(1)-adrenoceptor agonist phenylephrine-induced contractions. In contrast, the acute treatment showed no effect. Inhibition of eNOS with N(G)-nitro-L-arginine (L-NNA) significantly increased phenylephrine-induced contractions, which was abolished in uterine arteries after chronic nicotine treatment. In the presence of L-NNA, there was no significant difference in phenylephrine-induced contractions between control and nicotine-treated vessels. Chronic, but not acute, nicotine treatment significantly attenuated the calcium ionophore A23187-induced relaxations. Unlike A23187, the endothelium-independent relaxation mediated by sodium nitroprusside was not affected by nicotine. Endothelial eNOS protein levels and the phosphorylation levels of eNOS(Ser1179) were significantly decreased in nicotine-treated uterine arteries. The results suggest that nicotine impairs uterine vascular function in pregnancy, which may lead to an increased vascular resistance and a decrease in uterine blood flow.